T cells acquire various proteins from their cellular partners by the process of trogocytosis. We recently demonstrated that the FcγRIIIA receptor and its associated FcRγ are captured by T cells during their co-culture with FcγR-expressing target cells upon both antigen-or antibodymediated stimulation. Interestingly, we found that FcR captured by T cells could bind ligands but did not transmit detectable intracellular signals or signaling-depending functions upon ligand binding suggesting their improper integration in the recipient T cell membrane. In this study, we provide morphological data in support of this hypothesis. Indeed, we show that the FcRγ-subunit, which we used as a fusion to GFP, was clearly present at the plasma membrane of donor cells, but was detected within structures that were in close contact of, but apparently not integrated in, the plasma membrane of recipient T cells.
Introduction
Trogocytosis refers to the process whereby most hematopoietic cells capture fragments of the plasma membrane of the cells with which they interact. This is particularly the case for T cells, which perform trogocytosis upon recognition of their cognate antigen on antigenpresenting cells (APC). Consequently, T cells harbor on their surface not only the antigen but also a series of molecules that they do not synthesize themselves. Many different roles have been proposed for trogocytosis in T cell biology but their physiological relevance and underlying mechanisms have not been demonstrated (1) (2) (3) (4) . Most of the functions of trogocytosis identified so far require that molecules captured by T cells interact with their ligand on the same or different cells without the need for intracellular signalling events. For instance, capture by T cells of the antigen and of co-stimulatory molecules followed by interaction with the TCR and CD28 on other T cells results in T cell-T cell interactions leading to activation, tolerance or exhaustion (4) . The transfer of several receptors by trogocytosis has been reported on T cells (5-7), B cells (8) or NK cells for instance (9) (10) (11) (12) but it is unclear whether they could insert properly in the T cell membrane and transmit intracellular signals similar to those elicited in the presenting cell, naturally expressing these molecules. We recently showed that Fc receptors (FcR) as well as the associated FcRγ subunit could be detected at high levels on murine and human T cells after their intercellular transfer from FcγR-expressing APC (13) . Capture of FcγR occurred during co-culture of T cells with (13) . However, we had no morphological evidence supporting this notion. In this study, we analyzed the location of FcγR on APC and on T cells having captured these receptors by trogocytosis. Jeol 1200-EX electron microscope at the IFR 109 electron microscopy facility. Our data support a model whereby captured FcR molecules could be present in structures attached, but not integrated, to the membrane of the recipient T cells. This would explain why, being well orientated FcR, they can still bind extracellular ligands but do not propagate signals inside the T cell (13). Our observations also explain why materials captured by trogocytosis can be, at least partly, removed after treatment with low pH solution (9, 11, 13) . Very few morphological analyses of the process of trogocytosis by electron microscopy are available (9, 16, 17, 18) . We believe that the images we obtained on the localization of the FcRγ GFP subunit resemble those published earlier where captured molecules were found within membranous structures loosely attached to the plasma membrane of NK cells (9) or T cells (17) . In another study, heterogeneous materials (compatible with the involvement of both exosomes and shed membranes) were also found to be apposed but not integrated in the recipient T cells membrane (18) . However, as this was analyzed at late time points (24 hours) of the co-culture, it is unclear whether this transfer is related to trogocytosis or not (18) . It is also unclear if the data provided by Pardigon and Yewdell regarding the capture of TL by CD8αα T cells support a model whereby TL would be properly integrated or not in the recipient T cell membrane (16) . However their data clearly indicate that the molecules captured are present within structures much larger than exosomes and not diffuse in the T cell membrane (16) . Fluorescent microscopy analyses performed in various experimental systems also revealed that molecules, once captured, do not freely diffuse in the recipient cell membrane but are retained in discrete domains (9, 10, 16, (19) (20) (21) (22) . Limited information is available regarding the ability of receptors captured by trogocytosis to transmit intracellular signals in recipient cells and to confer on these cells novel functions depending on signaling.
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For instance, NK cells have been shown to capture receptors for Epstein-Barr virus (CD21) (12) or for poliovirus (CD155) (23) . However, this did not apparently sensitize NK cells to virus infection as shown in the first study in which this possibility was examined (12) .
However the interpretation of these data is complicated by the fact that the absence of detectable infection in these cells could be the result of more complex events, such as the suggest that acquired TCR could be functional after capture and thus could be well integrated.
More complex scenarios could however account for this observation as improperly-integrated, captured TCR could be co-down-modulated with properly-integrated, endogenously expressed TCR to induce signaling (24, 25) . Note that the study by Chaudhri et al (6) differs from many others in that activated T cell do give materials (TCR) to neighboring cells rather than acquiring molecules from those (see (2) and references therein). Thus this study appears to be more in line with the observation that activated T cells release their TCR in an exosomeassociated form (26) . Whatever these differences, it remains to be determined why related processes of intercellular transfer of molecules in a membrane-bound form could result in integration or not of the captured molecules in the recipient cell membrane, depending on the nature of the recipient cell.
Apart from purely methodological explanations, we perceive that there are several possible mechanistic explanations to understand the differences between the apparent discrepancies resulting from the studies discussed above. First, it is possible that the detection level of the function examined by Parish et al is so low that even a very low number of acquired TCR that integrate properly is sufficient to confer function on recipient T cells (6) .
Indeed it is well known that CTL cytotoxicity is a very sensitive function (27, 28) and that as few as 500-1000 TCR could be sufficient to activate T cells (29) . However, although direct comparison is not possible, other very sensitive functions, i.e. complement-mediated killing and antibody-dependent cell cytotoxicity, have also been used both in the study by Patel et al (17) and in our study (13) , but remained undetectable after triggering of acquired receptors.
Another possibility is that membrane structures conveying the receptor have different 
